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A Letter from Mr* Anthony Leewenhoeck Fellow 
of the Royal Society, dat. Apr. 14.16 84. contain- 
ing Obfervations about the Criftallin humor of 
the Eye, i&c. 

IN mine of September the 7 th, 167 4. I communicated 
my Obfervations concerning the Criftallin humour of 
the Eye / which I find to have been inferted by Mx.Ol- 
denburg, in the Phil. Tranf actions Num. io8./>. 1 7$. where 
I fay, that the Criftallin Body (or humour) of the Eye, is 
in hardnefs much like a preserved Nutmejr; which with 
a l{a%or I cut in too, and fo obferved the lame in parcels, 
and found it to confiftof many Orbicular fcaly parts, ly- 
ing one on the other, which had their beginnings from 
the Ce?iter ; all which parts confided again of Criftallin 
Globules: And having fuffered the faid Crijlallin humor 
to dry for 3 dayes, it became fohard, that in the cutting, 
it broke in pieces: as if it had been hard 7{os{in. And ob- 
fcrving again, thefe parts, I found therein, not only the 
aforefaid Orbicular j r caly [ub fiance ; but further, that each 
fcale,wasagaincompofed, of other Ring-like parts, and 
that thefe lecond were contrary pofitcd to the other : 
Thus much I obferved, on the Criftallin part of the Eye ~, to 
which, I add, that I compared the fcaly parts to a Globe, 
made out of a number of thin papers, layd the one on 
the other, and that every paper or Jcale, was again con- 
ftituted out of fo many parts, as there may be lines drawn 
upon a Globe, reaching from one Pole to the other. 

Ihavefometimefince, again made feveral obfervati- 
ons, concerning the Eyes of Oxen and Corns, for that of- 
ten fince my firft obfervations, I have thought, that I had 
not yet discovered the make of the Criftallin humor of 
thzEye, fo thoroughly as I might have done. 
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I therefore firft examined the Film or Membrane 
which endofes it, and feparates it, from the other £«- 
mors of the Eye • and conceived that it was conftituted 
ot Threds; but at another time, tho there were great di- 
ligence ufed, I could obierve none at all. 

In thefe Inquiries, I have feen (though feldom) the 
impreflionsotthethred-li' efubftance, of theoutermoft 
Jcales, of the Crijiallin humor, in the forementioned 
Membrane ; whence I concluded, that one ufe thereof 
mght be, to fill up all the unevenneffes cauied by the 
threds in the fuperjicies of the Crijial, and fo to conftitute 
z\) f zrkOiI{ound. 

Another ufe of it, may be, by comprefling the Cri- 
jiallin humor to alter its figure, and make it part of a 
greater or lefTer Circle : and this being io, it may not im- 
properly be called a Mufcle. 

Although (as before is fa id) it did not plainly appear, 
that the Film is conftituted of threds woven together j 
I notwithftanding, make but little doubt thereof; be- 
caufe formerly, in the thinneft Membranes I have feen 
thefe thred-like appearances, and alfo for that I examin- 
ed the parts thereabout and found a great many ftreakes 
or Lines, fecming to be Lymphatic/^ Fejfels, defigned for 
the nourifhme-nt of the humours of the Eye ; thefe I traced 
till they entred into the coat oi the Crijiallin humour, and 
then they grew fo fmall that I loft the fight of them. 

I further obferved, that the aforefaid Crijiallin body^ 
was compounded of thin Jcales, placed upon one ano- 
ther : Thefe feem'd about 2000 thick, for the Axis, where 
it was longeft, was | of an Inch,fo that the diftancefrom 
the Center to the Circumference is as \ of an Inch : now 
the length of an Inch being fix hundred hairs bredth, (as 
I have often faidj |muftbe2oo hairs bredth* which be- 
ing multiplyed by 10. (the number of ^^/^ equal to the 
bredth of a hair) make 2000. Scales, the thicknefs of this 
Crijiallin body. 1 have further obferved, that each of 
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iheiefcales, is coitftituted of threds, which in a very neat 
order, lye by one another, fo that each of tbefe /ca/es, is 
the thicknefsof one of the threds, the appearance here- 
of to view, 1 have reprefcnted,as well as I could, by Lines 
drawn in a Circle, Fig* i. ABC. is the CriflallinBody, of 
the bignefs it appeareth to the naked Eye, B ; is the part 
lying next the Cornea Tunica-, but thefe I have magni- 
fied, that I might the better reprefent the threds confti- 
tuting every fcale. Fig. 2. KEfGHlL isreprefented, as 
if the aforementioned Fig. Num. 1. lay with the round B 
next the Zsy* : and altho I have here drawn many Lines, 
which reprefent as many threds, yet is their number no- 
thing to thofe, in the Circumference of the Chrifiallin hu- 
mor of an Oxe, which are above x 2000. For 10 threds ly- 
ing clofe together fide by fide, making not out one Di- 
ameter oi aw haires bredth, now if the whole Axis fas 
before is fa id,) is 400 hairs bredth long, then is it long 
4000 of thofe threds. And this computed by the com- 
mon Rules, amounteth to 12^71?. the number of the 
threds lying fide by fide, and which make out the whole 
circumference of the Crijtallin Body. 

Hence may be perceived how thin thefe threds are, 
and how wonderfully they run not through the Axis, as 
I heretofore conceived, but taking 3 feveral wayes out 
of the point L, (the imagined Axis.) Thefe threds do 
not approach the Axis, on the other fide of the Crijtallin 
body, as they do on this, but tunic back, with a fmali bent 
making there the fhorteft threds. For example, the 
fhorteft threds here, vi%. MK. HN.and OF. reach up to 
the Axis on the other fide, and fill up the place; (as is 
here reprefented at L,) now the threds MK, haviag filled 
up their place, in the Axis of the other fide, ("as the threds 
ELI doe here) they returnefrom thence back, and are 
here the fhorteft threds HN. Thefe HN place themfelves 
fcgain, on the other fide near the Axis, and returning 
back again, are then OF, and OF coming from the 
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other fide nigh the Axis, is here again KM. To conclude! 
thofe which are here the fhorteit threds, are on the other 
fide thelongeft ; and thelongeft on the other fide, are 
here the fhorteft. To prefent this yet clearer to view, I 
have drawn with lines* the threds compofing one of the 
fcales of the Crijlallin body, feen on one fide, as Fig. ?. 
RTPSWQ, andnotwithftandingit is 2. flat tijb round, 
I have here made it Globular, with confideration, that in 
this Representation, the threds conftituting each fcale, 
may be the better difcerned. P and Q^are the middle 
points or Axes, of which P in the foregoing Fig. 2. is de- 
noted by L, the threds iffuing out of the point P, in the 
foregoing Figure 2. L extend to V, where they are the 
fhorteft threds, from whence they again extend back to P, 
where again they are the longeft, and from P they again 
extend to W, where they are again the fhorteit; and 
thus alfo are extended the tbrtds from T to Q^and from 
thence again to X,-and from X toQ^and thus half the 
courfe of every one of the threds (fince we mult fuppofe 
this for an half round) is deraonftrated. In Ihort the 
threds LI, in the foregoing Fig. z. are here PS ; and the 
threds between LandMin the foregoing figure 2. are 
here the threds between P and X ; and the threds between 
L and O in the foregoing Fig. 2. are here, the threds be- 
tween P and T. So that the threds in the foregoing Fip m 
2. between FOLIKE, are here in Fig. 3. the fame 
with RT PS. Here is further to be obferved, that the 
threds conftituting the Crijlallin Body, are thickeft about 
R and S, and the nearer they approach to P or Q^ they 
are the thinner. To conclude, when we view the fore- 
hid Crtftallin body with attention, as it cometh frefh out 
of the Eye, we find it to excel in tranfparency the pureft 
Glafs, notwithftanding it is compofed of fo many thou- 
fand threds, and that they lye very dole compadt toge- 
ther, fo that one might juftly wonder, how the light can 
pais through them in right lines, which is abfolutely ne- 
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cefTary; for ifitwereotherwife, thz Criftallin body would 
appear white, but not tranfparent. Topleafe iorac cu- 
rious perfons, and to reprefent this Crijlallin body, yet 
plainer to their fight, I have taken a imaWTennis Ball, 
and wound the fame about, with a very fine Cord, having 
before ituck in many fmall pins, in the places where it 
was to be kept from flipping; then I fmeerd the Ball 
over with ftrongG/*n>, and when it was welldryed, took 
out all the Pi ns, a ncl this Ball, with the cord wound about 
it ; reprefenteth the Criftallin Body of the Eye. 

I have heretofore laid, that the parts, which I now 
plainly perceive as threds ; are again conftituted of Glo- 
bules -, which now in fome of the threds I clearly difcerm 
But, for that I alwayes difcern it not, I conceived, that 
as the threds (as here before is faid) arc very fmall, and 
clotted one to the other, that fo in the feparating of 
them, fbme parts of one thred remain fa ft tied to the o- 
ther, which may appear to my fight Globules : I conceiv- 
ed it might better agree with their Fabric^ to fuppofe 
that each thred, was again compofed of many other 
{mailer threds joy ned together, as I have heretofore laid, 
that the Flejh threds although 9. times thinner then a hair 
of our head, are again conftituted of other threds. 

I further took out of the Eyes of Sheep, Hogs, Dogs, and 
Cats, the Criftallin bodies, and ordered them, as I had 
done thofe of an Ox : but have found not the leaft vari- 
ation, either in the fcaly parts, or in the courfeof the 
threds, compofing each of thofe fcales. 

The fame agreement I found alfo, in the Eyes of 
Hares, and Rabbets ; except that whereas the threds con- 
stituting the before-mentioned Criftallin bodies , fpread 
themielves from the Center, in three diftant courfes -, here 
the threds oi each fcale, fpred themfelves but in two cour- 
les. -Rg.4. A BCD reprefenteth half the round of the 
Crijlallin body of the Eye of a Hare or a Rabbet ; E is the 
Center, which lyeth extended to the Apple of the Eye; 
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thefe t£m£f confti tilting each fcale, which run as through 
the Center E, are on the other fide, the fhorteft, and ap- 
pear like unto F or G. likewife Fand G, on the other 
fide run through the center. I have alfo caufed the fore- 
going Figure to be drawn fide- wife 3 the better to reprefent 
the thred-like appearance of each fcale. I fuppofe then, 
that the threds, whichin^. 4. are reprefented between 
EandF, are the fame with thofe in Fig*?* reprefented 
by IO. fo that the threds, which come from the point I 
{"the fame with E in the former figure.) end here, in N 
and L ; where they are the fhorteft ; and thofe which ex- 
tend to Q, through, orclofe to the center M, where they 
are the longeft, end there, or bend again on the other 
fide> as the fame do here. In fnort thofe which here ap- 
proach the center I, are on the other fide furtheft from 
the center % 

In the aforementioned Obfervations, I have for the 
moft part, endeavoured a!fo to difcover the nature of the 
Vitreous humour of the Eye j and which furroundeth for 
the moft part the faid Crifiallin humor, for that I con- 
cluded, it was no watry matter, but rather a tranfparent 
Mufcle ; But notwithftanding all the means I thereto uf- 
ed, I could not make the leaft dvfcovery thereof, for that 
this matter always changed into a watery fubftance. 

I further examined the Crijialiin body of the Eyes of 
Fijhes y which are perfed Globes-, and found them alfo 
conftituted of like thin fc ales, lying one upon the other, 
as in thofe other Animals before noted: and each Jcale 
alfo compofed of threds, but thefe threds run not in the 
fame manner, as thofe of other Animals ; yet, notwith- 
ftanding all the induftry by me ufed, I could not difcover 
the true eourfe of them, for when the threds approach 
the center, they appear fo thin, and fo cldfe joyned toge- 
ther, that the fight cannot trace them, and caufe fucha 
confufion, that I cannot be certain, whether they endin 
the center, or return again from thence. By Fig. 6. 
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A BCD. I reprefcnt the Crijtallin body of the Eye of a 
^W-yf/^ and although the circular lines reprefenting the 
threds conftituting each fcale, be only drawn by a pair of 
CompafTes, from the center A, to the center C, and there - 
tore lye more diftant one from the other, then in the 
foregoing figure s -, yet are the threds compofing each 
jcale, not thicker, except in, the middle, as here B and D 
they are fomewhat thicker; and the nearer they ap- 
proach to A and C, they are the thinner, Fig. 7- is the 
true bignefs of the Crijtallin body of the Eye of a Cod- 
fijb. 

I have alfo examined, thcCrijtallin bodies out of die 
Eyes oiBirds, only to view how the threds of the [cades, 
conftituting alio the Crijtallin body, run ; and after ma- 
i*y observations, I have difcemed, that the threds confti- 
tuting the Crijtallin body of a Turfy-cock^ are extended 
like thofe h\ Fijh ; but as the Crijtallin body of a F?fh' s 
Lye is perfectly Globular $ thole o'c Birds are a fiattifn. 
round: as/7>. 3, polked with its fiattiih fide U towards 
the Cornea Tunica. And when from without thcCrtftal- 
lin body of the Eye of a Turfy-Cook^ I had with -a* very fharp> 
kaife/taken off many of i\\zjcaly parts, to bring it to a 
fmaller Globe, it changed its Figure, and became -an Oval; 
as Fig. 9. where E, is the fame point withD, . in fig. 8. the 
threds being, where they meet, lb thin and (mall, that at 
laft they are not difting-uifhable. From whence we may 
conclude, that the threds of tire fcales, which lye ncarclt 
the center, are in the midft thin 5 as in Fig 6. at B and 
D is fnewed, and make thus an Oval figure \:. and that 
when the Crijtallin body increaleth in magnitude, the 
threds become then in themidft thicker; a-ndthusxon- 
ftitut-c a flat round ; >as Lhave perceiyed-it,. for the threds. 
in die Crijtallin body of a Jurfycoc^ in their thickeftparc, 
were thicker than thofe in an #x£, Hog, Sheep, 6c. 

Before I leave this dijcaur(e,l cannot but mention, that 
I have by jfeveralwayes -and means, feen with .my naked 
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Eye, a threddy fubftance, like that whereof the Criflallin 
humor confitb: I ihall only mention two of them, viz. 
I take a. clean wine Gla/s, and hold the Rim thereof: dole 
againft the pupilvA one of my Eyes, while my other Eye is 
clofed ; and looking thus, firmly through the Tiim of the 
Glafs, againit the flame ot a Candle, or other light, I per- 
ceive the thred-hke appearance above named; as if 
through a Mtcro/cope, Iliad beheld a piece of a/cale of 
the Crtftallin Body of the Eye. Or clofing one Eye, I hold 
the fingers of my hand, before the other Eye, (o clofe to- 
gether, that they leave but a (mad opening between 
them : this fmall /pace between the fingers, through 
which the Eye receiveth the light of the Candle, will re- 
prefent a like thred-like appearance, as in the former 
inftance. 

1 have often been, aware, of a moifture lying on the 
out fide of the Pupil of rhe Eye, containing fome few very 
imo.ll Globules ; which as oit as we clofe our Eye Lid^ 
change place: From hence may be learnt, the neceffity 
of the Eye Lids in us ; and why Eijhes which continually 
live under water, need them not, but fhould Men and 
other Animals, that live out of the water, not have them, 
they would ioon be blind : l ; or if the Eye Lids by their 
doling, did not conftantly moiftcn the Eye, the /up erfi- 
cies thereof, would dry up and Rumple : and that chiefly 
in the Su?i,qy before a hot fire. Alio it is not improba-^ 
ble, that frpm the inner part of the Eye ajiioifture con- 
tinually i fiftieth through the Cornea E'unica, which by 
Eye lids is cleanfed oft' j for when 1 had examined feveral 
Hogs Eyes, yA\\c\\ had been fcalded with hot water, to 
get of the hair, 1 for the moft part obferved, that a thin 
i'ilm, which was on the Cornea Tunica of the Eye, was 
iomewhat finged s whereby it waseafily :feparated, Jfrom 
that film, that was immediatly under it; and when I 
then prcffed the lye, a little, between my fingers, X per* 
ceived in icvcral places, a thin watry matter to ioak 
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through the Horny film, and lye like a watry damp on 
aGla/s; and when I continnued this preffing for fome 
time, this watry damp encreafed into fmali Drops , and at 
length run like water in aftream. This ought not to 
feem ftrange, considering the parts of the Horny Coat 
to be made of hollow veflels, like veins ^ very thin, and 
fpread about in Branches. 

I have lately taken the Horny coat of an Oxes Island 
have feparated from it, feven films, extremely thin, in 
each of which, were a number of interwoven, very clear, 
and tranfparent ftreakes *, which I judge to be, many of 
them, blood Veffels ; but fofmall, that they contain none 
of the Globules , which caufe the rednefs in the blood. By 
the rubbing of our Eyes, with our hand, we may fo prefs 
thefe blood veffels, until they become fo ftretched out, 
that fome of thefe bloody Globules, may get in, and re- 
main there, for fome time, which may caufe that rednefs 
in our Eyes y which comes by our rubbing of them. 

But to return again, to the Eye ltds. As our Mufcles 
and other parts of our bodies reft not, unlefs pofited as 
they lay, when we were yet in the Womb-, fas I formerly 
laid) in like manner, the Eye lids, are not at reft, till the 
I^r are clofed, and therefore we cannot long continue 
the Eye lids open, but with force; and, that the fame 
might not be wearied, we often clofe them, although 
we mind it not. I have feen People, that liftningwith 
attention, to a Difcourfe, have clofed their Eyelids ac- 
cording to my Calculation 6000. times in an hour ; where- 
as others, Handing by them, clofed them not, above 2000. 
times in the lame time. 

Since 1 wrote unto Mr. Oldenburg, in the year 167?. 
that the matter, caufing the rednefs of om Blood, was 
conftituted of Globules-, I examined the blood of Oxen, 
Sheep, and Rabbets ; and obferved no difference in mag- 
nitude, between the Globules of thofe Animals, and thofe 
oiMen: fo that I conceived, that that matter which in 
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general made all blood red, was Globules. But, after I 
had tryed the bloodofa Salmon, a Cod, of Frogs, &c. and 
found that the matter, which caufed the rednefs therein, 
was made of parts oval, and flattifh, (as I have before 
laid,) I examined the blood of feveral Birds 5 and have 
alfoobferved, that the matter eaufing the rednefs of their 
blood, wasalfo compofed of like <W flattifh parts, with 
thole of Fijhes : fo that I now concluded, that zllJnt- 
mals, whether Birds, Fijb, or other Creatures that live in 
the water; have the parts eaufing the rednefs of their 
d£/W, confilling of the faid Oval flattifh parts, and if here- 
after I chance to find the contrary, I wilL advife you 
thereof, 
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